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Background:  Pacemakers allow quantification of atrial high-rate episodes (AHREs) and atrial fibrillation burden (AFB). Cumulative ventricular 
pacing (Vp) is associated with development of atrial fibrillation, but it is not clear if AHREs and AFB share similar pathophysiologic associations with 
left atrium (LA) and ventricle (LV) function and remodelling.
Methods:  We studied 87 patients with dual-chamber pacemaker. Detailed echocardiography measurements of LA volume (LAV) by area-length 
method, LA function by septal A’, and LV systolic (biplane Simpson’s) and diastolic parameters were obtained. The presence of AHREs (atrial-rate 
≥ 220 beats/min and ≥ 5 minutes) and AFB were derived from pacemaker diagnostics. Plasma markers of remodelling were analysed by enzyme-
linked immunosorbent assay (ELISA).
Results:  Baseline characteristics, co-morbidities and LV parameters were comparable between groups [TABLE]. Patients with AHREs had 
significantly larger LAV (p=0.008) and higher cumulative Vp (0.012), but this was not associated with changes in plasma markers. The AFB ranged 
from 0 - 99% and correlated with E/A (R=0.966, p<0.001), and inversely correlated with late acceleration velocity (A) (R=-0.612, p=0.009). On 
linear regression analysis, A, E/A, septal A’ were independently associated with AFB (all p<0.01).
Conclusion: Cumulative Vp and increased LAV are associated with the development of AHRE, but AFB is independently associated with changes in 
LA function and LV diastolic function.
Table 
No AHRE (n= 70) AHRE (n=17) P value
Age, yrs 71.0 ± 11.6 75.4 ± 8.8 0.096
Male, (%) 48, (69) 13, (76) 0.516
BMI, kg/m2 26.4 ± 4.4 27.6 ± 4.7 0.377
SBP, mmHg 137.8 ± 23.5 143.2 ± 17.1 0.295
LAV, ml 51.3 ± 15.5 64.8 ± 16.2 0.008*
Indexed LAV, ml/m2 27.4 ± 7.9 34.8 ± 9.4 0.011*
LVEF, % 52.8 ± 11.9 55.1 ± 9.2 0.397
E, cm/s 65.9 ± 18.7 50.0 ± 14.2 0.001*
A, cm/s 85.2 ± 19.9 85.6 ± 34.8 0.967
E/A 0.8 ± 0.2 1.0 ± 0.6 0.225
Septal A’, cm/s 8.9 ± 2.2 7.9 ± 2.6 0.156
Septal E’, cm/s 5.3 ± 1.7 5.6 ± 1.2 0.378
Septal S, cm/s 6.6 ± 1.8 6.5 ± 1.4 0.709
Septal E/E’ 13.7 ± 6.2 14.1 ± 3.5 0.737
Atrial pacing, % 34.6 (6.8 - 81.5) 22.1 (6.9 - 65.0) 0.414
Ventricular pacing, % 21.9 (1.8 - 99.0) 98.6 (41.0 - 99.9 ) 0.012*
matrix metalloproteinases-1, ng/ml 1.2 (0.7 - 2.4) 1.3 (1.0 - 2.0) 0.746
tissue inhibitors of metalloproteinases-1, ng/ml 1.5 (1.2 - 1.9) 1.8 (1.2 - 1.9) 0.708
